We report the discovery of three low surface brightness companions to the spiral galaxy NGC 4631, made with small amateur telescopes. Assuming their distances to be 7.4 Mpc, the same as that of NGC 4631, the absolute magnitudes and linear diameters of the dwarfs are ranged within [-12.5, -9.6] mag and [4.7 -1.3] kpc, respectively. These new three dwarfs, together with the discovered by us diffuse structure called "bridge", look like parts of a tidal filament directed towards NGC 4656 at total extended over 100 kpc.
deeper than that of the Sloan Digital Sky Survey = SDSS (Abazajian et al. 2009 ). In autumn 2013 the TBG aims were redefined and the cooperation with professional astronomers was also exchanged. In terms of the public outreach, there will soon be a TBG website for the presentation of the team results. Today the group of amateur astrophotographers counts about 30 members. The telescopes in use range from the small refractors (4 inch) to the reflectors with apertures up to 44 inches. To get very deep and high quality image data, high-end off-the-shelf CCD cameras of well-known manufacturers are used. All the images are carefully calibrated by dark frame subtraction and flat field correction before the further processing is applied. The framework of the TBG group activities is conceived by Peter Riepe (conceptional work) and Thorsten Zilch (organization).
THE GROUP OF GALAXIES AROUND NGC 4631
According to Makarov & Karachentsev (2011) , a group of galaxies around NGC 4631 accounts 28 members with a wide range of absolute magnitudes M B from −20 m till −10 m .
The group is characterized by the mean radial velocity of +635 km/s in the rest frame of the Local Group, the velocity dispersion of 90 km/s, and the mean harmonic radius of 243 kpc. The total stellar mass of the group members amounts to log(M * /M ⊙ ) = 11.12, and the others are directed to the north and north-east from NGC 4631. Apart from them, a ring-like structure consisting of low-density HI-clouds was detected. These features look like a tidal bridge with tails created during a tight encounter of two spiral galaxies. Judging from their projected separation and radial velocity difference of 55 km/s, this event happened ∼ 1 Gyr ago. Donahue et al. (1995) imaged the NGC 4631/4656 pair with a narrow (∼ 30Å) filter centered on the Balmer Hα line. They found a broad field of faint Hα emission, occupying a space between the pair components and also extending north from NGC 4631. The discovery of a faint emission envelope around the pair has again confirmed the presence of rudimental tidal features remaining from the encounter.
DISCOVERY OF THREE NEW DWARF GALAXIES NEAR NGC 4631
To test the own capabilities, the TBG members concentrated their initial photographic efforts on the already known objects, i.e. the objects imaged by the group of David Martinez- centre, yet a third faint object is visible, N4631dw3, looking like a dwarf spheroidal galaxy.
At least, on the opposite side of NGC 4631, compared to N4631dw1, a larger structure of extremely low surface brightness can be recognized just south of the N4631dw3 object. This elongated feature seems to point in the direction of NGC 4656, situated in the zone of the HI and Hα bridge, found by Rand (1994) and Donahue et al. (1995) . As follows from these data, all three new dwarf galaxies have luminosities typical for the From upper right to lower left the objects: N4631dw1, N4631dw2, and N4631dw3 are marked. South of the object N4631dw3, the the mentioned LSB "bridge" directed to the NGC 4656 can be seen.
dwarfs of the Local Group and other nearby groups. Under the scale of 1 ′ = 2.15 kpc, linear diameters of the new objects are also similar to the dwarf population of the nearby groups.
We do not list the extremely LSB structure, called the "bridge" among the dwarfs as its large linear dimensions, 16 × 7 kpc, are unusual for the known dwarf systems.
CONCLUDING REMARKS
As was noted by (Kroupa et al. 2010; Ibata et al. 2013; Pawlowski et al. 2013 ), a significant part of dwarf satellites around the Andromeda galaxy and the Milky Way are situated in flat disk-like structures. The origin of these planar structures is usually explained as a result of tidal interactions between the luminous galaxies, whose tails and bridges are transformed after the fragmentation into ordinary dwarfs. In the case of an interacting pair NGC 4631/4656, three LSB dwarf galaxies discovered, along with the diffuse "bridge"
Three low surface brightness dwarfs discovered around NGC 4631 7 structure form a filament (or a planar system seen edge-on) that extends over 100 kpc. This is just one more example illustrating the idea that "tidal dwarfs" may be making up a noticeable fraction in the dwarf galaxy population. Herein, Kroupa et al. (2010) stress the following piquancy: tidal dwarfs principally differ from the ordinary (relic) dwarfs, because the luminous matter, rather than the dark matter is their dominating component.
Considering suites of dwarf galaxies around the nearby luminous galaxies, (Karachentsev et al. 2013a ) noticed that the number of dwarf companions tightly correlates with the luminosity (mass) of the principal galaxy. Among the objects of the "Updated Nearby Galaxy Catalog"
by Karachentsev et al. (2013b) , most of the galaxies with absolute magnitude brighter than −18.5 m possess dwarf companions. There are about 100 bright enough galaxies in this catalog, whose surroundings are still poorly investigated. A systematic search of low-contrast signs of interaction and LSB companions around them using the deep exposures at the amateur telescopes is an important and actual task of the extragalactic astronomy.
